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Amendments to the Claims 

The following Listing of Claims replaces all prior versions, and listings, of claims in the 
application. 

Listing of Claims : 



m e thod comprising the steps of : 

rec e iving data repr e senting a plurality of elem e nts of an imag e ; 

charact e rizing e ach e l e m e nt in th e plurality assigning each of multiple ones of the 
elements a respective element label selected from a set of at least three element labels that 
includes according to a p e rceiv e d characteristic including a characteristic corr e sponding to an at 
least one edge element label; 

grouping spatially connected ones of the elements into respective blobs based on the 
element labels assigned to the elements, wherein each of the blobs is assigned a respective one of 
at least two blob labels ; and 

processing ones of the elements based at least in part on the blob labels assigned to the 
blobs the and the element labels assigned to the elements id e ntifving e ach e lem e nt having a given 
characteristic that is adjac e nt an element having a charact e ristic approximat e ly the same as the 
giv e n charact e ristic , 

2. (currently amended) The method of claim 1 , further comprising segmenting spatially 
connected ones of the elements in each of the blobs into respective sub-blobs based on the labels 
assigned to the elements, wherein each of the sub-blobs is assigned to a respective one of at least 
two sub-blob labels, wherein the processing is based at least in part on the sub-blob labels 
assigned to the sub-blobs wherein th e st e p of r e c e iving data includes the st e p of receiving data 
from a memory location . 



1 . (currently amended) A method 




?of processing an image of elements , fee 
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3. (currently amended) The method of claim l a wherein the st e p of charact e rizing 
includ e s the st e p of charact e rizing a plurality o f elements correspond to pixels r e pr ese nting an of 
the image. 

4. (currently amended) The method of claim 3-1^ wherein the step of characterizing 
includes th e st e p of id e ntifying pix e ls r e pr e s e nting background assigning comprises determining 
a white threshold value from luminance values associated with ones of the elements . 

5. (currently amended) The method of claim 34^ wherein the step of charact e rizing 
includ e s the st e p of id e ntifying pix e ls r e pr e s e nting black information assigning comprises 
determining a black threshold value from the determined white threshold value . 

6. (currently amended) The method of claim Q wherein the assigning comprises 
determining a color threshold based at least in part on color values respectively associated with 
ones of the elements st e p of charact e rizing includ e s th e st e p of id e ntifying pix e ls r e pre s enting 
color information . 

7. (canceled) 

8. (currently amended) The method of claim l a wherein the step of charact e rizing 
includ e s the st e p of e valuating a luminanc e valu e for a pix e l and comparing the luminanc e valu e 
to a numb e r assigning comprises labeling ones of the elements with respective ones of the 
element labels based at least in part on luminance values respectively associated with the 
elements. 



9. (currently amended) The method of claim 8^ wherein the labeling comprises comparing 
the luminance values to step of evaluating a luminanc e valu e includ e s the s t e p of comparing th e 
luminanc e valu e to a numb e r repr e senting a white threshold value . 
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10. (currently amended) The method of claim 8 A wherein the labeling comprises 
comparing the luminance values to st e p of evaluating a luminance valu e includ e s th e step of 
comparing th e luminanc e value to a number repres e nting a black threshold value . 

1 1 . (currently amended) The method of claim 8 A wherein the labeling comprises siep-ef 
evaluating a luminanc e value includ e s the step of assigning te- each of multiple ones of the pix e l 
elements a r e pr e sentation of e ith e r one o f a respective one of a black element label a_white 
element label, erand a gra y element label based on comparisons of the luminance values to a 
white threshold and a black threshold . 

12. (currently amended) The method of claim SJU wherein the st e p of evaluating a 
luminanc e value includes the st e p o fl abeling comprises assigning te- each of multiple ones of the 
pixel elements a representation of e ith e r on e o f a respective one of a black element label awhite 
element label and- e? a color element label . 

13. (currently amended) The method of claim 1 A wherein the grouping comprises 
grouping spatially connected ones of the elements that are assigned element labels within a first 
subset of the element labels into a respective one of the blobs assigned a first blob label and 
grouping spatially connected ones of the elements that are assigned element labels within a 
second subset of the element labels into a respective one of the blobs assigned a second blob 
label step of id e ntifying e ach e lement that is adjac e nt includ e s th e step of identifying each 
e lement that is adjac e nt an el e ment having the given charact e ristic . 

14. (currently amended) The method of claim 1 A wherein the st e p of id e ntifying each 
e lement that is adjacent includes th e st e p of using grouping is based on a respective -an eight- 
neighbors system connectivity analysis performed for each of the elements . 



15. (currently amended) The method of claim 1 A wherein the grouping comprises s tep-ef 
id e ntifying each e lem e nt that is adjacent includes the step of id e ntifying labeling at least some of 
adjacent pixets -ones of the elements with a that-are background pixel sblob label . 
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16. (currently amended) The method of claim 15a wherein the grouping comprisess tep-ef 
id e ntifying each el e ment that is adjacent includes the st e p of identifying labeling adjacent ones of 
the elements that are outside the background blob label pixels that are with a non-background 
blob labelp ixete. 

17. (currently amended) The method of claim 4-^ wherein the segmenting comprises step 
of id e ntifying each element that is adjac e nt includes th e st e p of id e ntifying segmenting adjacent 
ones of the elements pix e ls that are characteriz e d as eithe r into a respective one of a black sub- 
blob label a gray sub-blob label a_gray edge sub-blob label a color sub-blob label axolor edge 
sub-blob label e g and a white sub-blob label 

1 8. (currently amended) The method of claim 4-^ wherein the grouping comprises step-ef 
identifying e ach element that is adjac e nt includes th e step of id e ntifying assigning at least some 
adjacent ones of the elements p ix e ls that ar e characteriz e d as a background blob label and furth e r 
including the step o ft he segmenting comprises segmenting at least some id e ntifying adjacent 
ones of the elements assigned the background blob label into a respective one of the sub-blob 
labels based on the element labels assigned to the elements p ixels charact e riz e d as background 
and also characterized with a label . 

19. (currently amended) The method of claim ¥2^ wherein the grouping comprisess tep-ef 
identifying e ach e lem e nt that is adjac e nt includes the st e p of identifying labeling at least some 
adjacent ones of the elements wit hp ixels that are characterized as a non-background blob label 
and furth e r including the step of t he segmenting comprises assigning a respective one of the sub- 
blob labels to at least some identifying adjacent ones of the elements labeled with the non- 
background label based on the element labels assigned to the elements p ixels charact e rized as 
non - background and also characterized with a label . 



20. (currently amended) The method of claim 19^ wherein the step of id e ntifying pix e ls 
with a label includ e the step of segmenting comprises labeling adjacent ones of the elements 
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assigned the non-background blob label with id e ntifying pix e ls a respective tebeted one of an 
edge element sub-blob labeL a color element sub-blob label a gra y element sub-blob label and a 
blac k element sub-blob label . 

21. (currently amended) The method of claim 19 A further comprising classifying each of 
multiple ones of the blobs into a respective one of at least two blob type classes based on the 
blob label assigned to the blob and statistics of the sub-blobs linked to the blob t h e st e p of 
determining if th e number of non background pixels having a giv e n lab e l and that are adjacent 
ar e less than or gr e ater than a given number . 

22. (canceled) 

23. (currently amended) The method of claim 33-J^wherein the st e p of id e ntifying 
el e m e nts of th e image r e presenting an edg e includes th e step of using a gradient operation on 
groups of pix e ls to det e rmine if an individual pixel is part of an edg e assigning comprises 
applying a gradient operator to ones of the elements to produce gradient data and labeling ones 
of the elements with the edge element label based on the gradient data . 

24. (currently amended) The method of claim 33-2^wherein the step of identifying 
e lements of the imag e that represent an edg e and that ar e adjacent includ e s th e st e p of sel e cting a 
first pixel that repr e s e nts an edg e , and id e ntifying a plurality of adjac e nt pixels, and id e ntifying 
any of th e plurality of adjac e nt pix e ls that r e present an e dg e segmenting comprises labeling at 
least some adjacent ones of the elements with an edge sub-blob label . 

25. (currently amended) The method of claim 24 a wherein the step of identifying a 
plurality of adjac e nt pix e ls includ e s the step of id e ntifying pixels that ar e th e next pixel away 
from th e first pix e l segmenting comprises labeling at least some neighboring ones of the elements 
with the edge sub-blob label 
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26. (currently amended) The method of claim 24 A wherein the step of id e ntifying a 
plurality of adjac e nt pix e ls includ e s th e st e p of id e ntifying pix e ls according to th e labeling is 
based on an eight-neighbors system connectivity analysis performed for each of the elements . 

27. (currently amended) The method of claim 24 A wherein the step of id e ntifying any of 
the plurality of adjac e nt pixels that r e pr e sent an e dg e includes the st e p o fl abeling comprises 
labeling the at least some adjacent pixei sones of the elements with a respective label selected 
from that r e pr e s e nt an a white edge sub-blob label w &h -and a unkpa egray edge sub-blob label. 

28. (currently amended) The method of claim 24 A wherein the step of id e ntifying any of 
th e plurality of adjacent pixels that r e present an e dg e includ e s the st e p o f segmenting comprises 
identifying pixels -elements that are assigned the edge element label r e pres e nting an e dge that and 
are adjacent at least two other pix e ls r e pr e senting an e dge elements each of which is assigned the 
edge element label . 

29. (currently amended) The method of claim 24 A furth e r comprising th e step o f wherein 
the segmenting comprises labeling ones of the elements having similar -element labels with 
respective ones of the sub-blob labels identifying pix e ls repr e senting substantially th e same 
image characteristic. 

30. (currently amended) The method of claim 29 4 wherein the stop of id e ntifying pixels 
repr e senting substantially the same imag e charact e ristic includ e s th e st e p o fl abeling comprises 
identifying pixels -ones of the elements assigned an identical element label selected from having a 
label corr e sponding to th e same charact e ristic of on e of a colo r element label a gray element 
label, er and a black element label . 

31. (currently amended) The method of the claim 30 , wherein the labeling comprises 
further comprising th e st e p of identifying pix e ls having th e same lab e l spatiallv connected ones of 
the elements that are assigned a mutual one of the selected element labels and that ar e connect e d 
to on e anoth e r . 
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32. (currently amended) The method of claim 31 A wherein the st e p of identifying of 
spatially connected ones of the elements comprises pixels that aro conn e ct e d includ e s th e st e p of 
identifying pixete ones of the elements that are assigned the mutual element label having th e same 
lab e l that and are connected through other pixels- ones of the elements assigned the mutual 
element label having the same label . 

33. (currently amended) The method of claim 32 a wherein the st e p of identifying pixels 
having the sam e label that ar e conn e ct e d includes th e step o f grouping comprises labeling 
connected ones of the identified elements assigned the mutual element label with a non- 
background sub-blob label applying a sub label to the connect e d pixels that hav e th e same label . 

34. (currently amended) The method of claim 29 , wherein the segmenting comprises 
furth e r comprising th e stop of identifyin g connected ones of the elements pixels-having at least 
one element label in common substantially the sam e image characteri s tic and that are 
int e rconn e ct e d . 

35. (currently amended) The method of claim 34^ furth e r comprising th e st e p of wherein 
the segmenting comprises assigning a respective one of the sub-blob labels applying a unique 
sub lab e l to each set of the interconnected pixefeelements having the at least one element label 
in common sam e imag e charact e ristic . 

36. (currently amended) The method of claim 34^ further comprising the st e p of 
determining for each of multiple ones of the blobs a respective^ number of constituent ones of 
the interconnected pixel selements - having substantially th e same imag e charact e ristic a first one 
of the element labels in common . 

37. (currently amended) The method of claim 36^ wh e r e in the imag e charact e ristic is a 
first imag e characteristic, and further comprisin g for each of multiple ones of the blobs the st e p 
ef determining -the- a respective second number of constituent ones of the interconnected 
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pixels elements that have_-a second image oharacteristic one of the element labels in common, and 
comparing i44e-the respective first and second numbers of pixels elements having the first imag e 
characteristic . 

38. (currently amended) The method of claim 31 x further comprising th e s t e p of 
identifying pixel selements that have- ha¥iftg the first imag e characteristic element label in 
common and that-are adjacent to pixels elements having the second image charact e ristic element 
label in common . 

39. (currently amended) The method of claim 31 x further comprising the st e p o f wherein 
the processing comprises changing attribute values of the pixelselements having the second 
imag e charact e ristic element label in common to an image charact e ristic values that are closer to 
corresponding attribute values of the elements having the first imag e characteristio element label 
in common . 

40. (currently amended) The method of claim 39^ wherein the st e p of changing includes 
th e st e p o f comprises changing a numeric t he attribute values fer-of the pixelselements having the 
second imag e charact e ristic element label in common by multiplying their num e ric attribute 
values by a number less than one. 



41 . (currently amended) The method of claim 39^ wherein the st e p of changing includes 
^comprises changing a numeric the attribute values ferof the pixel selements having the 
second image charact e ristic element label in common to an average of a num e ric the 
corresponding attribute values offer the pixel selements having the first imag e 
^element label in common. 



42. (currently amended) The method of claim 37 A wherein the first imag e characteristic 
is element label is a black element label and the second image charact e ristic is element label is 
different from the oth e r than black element label 
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43. (currently amended) The method of claim 42 2 further comprising for each of the blobs 
th e st e p of counting th o comparing number of connected elements labeled with the second 
element label non black pixels that ar e int e rconn e ct e d and comparing to tfee-number of 
interconnected elements labeled with the black pixete element label . 

44. (currently amended) A -The method of claim 2 p rocessing elements in an imag e, the 
m e thod comprising th e steps o f wherein : 

r e ceiving a plurality of e lem e nts in an imag e ; 

charact e rizing each e l e ment in the plurality of e lem e nts according to a perceived 
characteristic; 

the grouping comprises labeling ones of the elements with a background blob 
label id e ntifving e ach element having a charact e ristic repres e nting background that is adjac e nt an 
element having a characteristic also repres e nting background ; 

the assigning comprises assigning ones of the id e ntifying elements of th e plurality of 
e l e m e nts of th e image that r e present an the edge element label of a portion of th e imag e; and 

the segmenting comprises id e ntifVing segmenting connected ones of the elements 
e fassigned - the image that r e pr e sent an edge element label to an edge sub-blob label and that ar e 
adjacent at l e ast one other e l e ment r e presenting an edg e. 

45. (currently amended) The method of claim 44 2 furth e r including wherein the assigning 
comprises labeling ones of the identifying elements of th e plurality of e l e m e nts of th e imag e that 
repr e sent with a black element label . 

46. (currently amended) The method of claim 44 A further including identifyin g wherein 
the assigning comprises labeling each of multiple ones of the elements with a respective - ef4he 
plurality of elements of the imag e that r e pr e sent one of a_gray element label and a_gray edge 
element label. 



47. (currently amended) The method of claim 44 A wherein id e ntifying el e m e nts of the 
plurality of el e m e nts of the image that repr e sent an the labeling of ones of the elements with the 
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edge element label comprises assigning each of multiple ones of the of a portion of the imag e 
include id e ntifying elements to a respective t hat r e present one of a white edge element label a 
gray edge element label and a^color edge element label 

48. (currently amended) The method of claim 44^_ further including w herein the 
segmenting comprises assigning a respective sub-blob label and a respective blob pointer to each 
of multiple ones of the elements and furth e r including assigning point e rs, and wherein such that 
identical blob pointers are assigned to connected ones of the elements assigned an identical sub- 
blob label a first point e r assign e d to an e lement having a first lab e l is also assign e d to an adjacent 
e lem e nt having the first label 

49. (currently amended) The method of claim 44^ wherein id e ntifying elements of th e 
imag e that represent an e dge includ e s the assigning comprises applying a gradient operator to 
ones of the elements to produce gradient data and labeling ones of the id e ntifying elements of an 
image r e pr e s e nting a n with the edge element label based on using at he gradient dat a op e ration . 

50. (currently amended) Ar The method of claim 2 for analyzing an imag e, wherein ones 
of the elements are associated with respective grayscale image data m e thod comprising: 

r e c e iving data r e pr e s e nting a plurality of el e ments of an image wherein the data includes 
grayscale imago data; 

characterizing, as a function of th e grayscal e image data, e lements in the plurality of 
el e ments according to a perceiv e d charact e ristic wh e rein a perceived charact e ristic includ e s an 
edg e charact e ristic; and 

id e ntifying e ach e lem e nt having a given characteristic that is adjac e nt an el e m e nt having 
a characteristic approximat e ly th e same as the giv e n characteristic . 

51. (currently amended) The method of claim 50^ furth e r including identifying, as a 
function of wherein the assigning comprises assigning ones of the elements a black element label 
based on the grayscale image dat a, e l e m e nts of th e plurality of el e m e nts of the image that 
represent black . 



Applicant : JianFan Attorney's Docket No.: 10002599-1 

Serial No. : 09/709,685 Amendment dated Oct 15, 2007 

Filed : November 9, 2000 Reply to Office action dated June 15, 2007 

Page : 12 of 15 



52. (currently amended) The method of claim 50 A wherein the assigning comprises 
assigning ones of the elements a respective further including id e ntifying e l e m e nts of th e plurality 
of el e ments of th e image that r e pr e sent one of a gray element label and a^gray edge element 
label. 



53. (currently amended) The method of claim 50 A wherein the assigning of ones of the 
elements the edge element label comprises labeling each of multiple ones of the elements with a 
respective identifying e lem e nts of th e plurality of elements of the image that r e pr e s e nt an e dge of 
a portion of th e image include identifying elements that represent one of a white edge element 
label £Lgray edge element label , and acolor edge element label . 

54. (currently amended) The method of claim 50 A further comprising assigning a 
respective sub-blob label and a respective blob pointer to each of multiple ones of the elements 
such that identical pointers are assigned to connected ones of the elements assigned an identical 
sub-blob label including assigning a label to each el e m e nt and further including assigning 
point e rs, and wher e in a first pointer assign e d to an olemont having a first lab e l is also assigned to 
an adjac e nt e l e m e nt having th e first label . 

55. (currently amended) The method of claim 50 wherein the assigning comprises 
applying a gradient operator to ones of the elements to produce gradient data and labeling ones 
of the elements with the edge element label based on the gradient data identifying e lem e nts of th e 
image that r e present an e dge includ e s id e ntifying el e m e nts of an image repres e nting an e dg e 
using a gradient op e ration . 

56. (currently amended) The method of claim 50^ further including wherein the 
segmenting comprises identifying adjacent knage ones of the elements that r e pr e s e nt assigned the 
an edge element label, and labeling the identified adjacent image-elements that repr e s e nt an edg e 
with a uniqu e respective ones of the sub-blob labels. 
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57. (currently amended) The method of claim 50^ further comprising for each of multiple 
ones of the blobs: 

determining a respective number of connected ones of the constituent elements assigned a 
first one of the element labels; 

determining a respective second number of connected ones of the constituent elements 
assigned a second one of the element labels; and 

classifying ones of the blobs based on comparisons of the respective first and second 
numbers of elements wher e in th e perceiv e d characteristic is a first imag e charact e ristic, and 
further including det e rmining the numb e r of interconn e ct e d imag e e l e ments that hav e a second 
image characteristic and comparing it to th e number of image e l e ments having the first image 
characteristic . 



